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Description 

The present invention relates to an improved defiv- 
ery system for the administration of drugs, vaccines and 
hormones for use with animals, including humans. s 

Background 

tt is known that many drugs and hormones, eg. 
most peptidic and proteinic drugs are susceptible to 10 
degradation at the site of administration. In addfton, 
some proteinic and peptidic drugs have very short in- 
vivo half lives. Consequently, multiple injections or mul- 
tiple oral doses are required to achieve desirable ther- 
apy, rt is desirable to increase the therapeutic efficacy of is 
these drugs by using a controlled release delivery sys- 
tem. Attempts have been made to provide controlled 
release by means of tablets or capsules. However, none 
of these methods are entirely satisfactory. 

Extensive efforts have been expended on the iden- so 
tification of appropriate antigens for immunization 
against numerous infectious cfiseases. However, the 
efficiency of such vaccines often is low because of rapid 
degradation of antigens and their very short in-vfvo half 
lives. The need for effective vaccination procedures is a 
particularly acute with respect to organisms which pro- 
duce their pathophysiologic effects through acute infec- 
tions localized to the gastrointestinal surfaces. However, 
large doses have been required to achieve adequate 
local concentrations in the payer's patches of the gas- so 
trointestinai trad There is a need therefore to provide a 
vaccine delivery system which results in enhanced 
immunity without the need for adjuvants and is effective 
following oral administration. 

The present invention is intended to provide defiv- ss 
ery system which is more cost efficient than previous 
methods and which alleviates the aforementioned per- 
formance difficulties. The invention is suitable for inject- 
able and oral vaccines, but oral administration is 
preferred. The drug, vaccine or hormone is sometimes 40 
referred to herein as the ative ingredient A vaccine may 
also be referred to herein as an antigen. WO-A- 
8807870 forms the body of a controlled-release micro- 
sphere from lactide-glycofide copolymer. 

The present invention provides a controlled release 45 
formulation comprising biodegradable polymer micro- 
spheres wherein a drug, vaccine or hormone is sus- 
pended in a polymer matrix, said polymer matrix being 
formed from at least two water soluble biodegradable 
polymers, and said microspheres being coated with a so 
(d.l lactide-glycoade) copolymer. 

In one embedment the polymers are selected from 
the group consisting of starch, crosslinked starch, ficoil, 
polysucrose. polyvinyl alcohol, gelatine, hydroxymethyt 
cellulose, hydroxyethyl cellulose, hydroxypropyl ceflu- 55 
lose, hydroxypropyl-ethyl cellulose, hydroxypropyl- 
methyl cellulose, sodium carboxymethyl cellulose, cellu- 
lose acetate, sodium alginate, polymaletc anhydride 



esters, potyortho esters, potyethyleneimrne, polyethyl- 
ene glycol, methoxypolyethylene glycol, ethcxyporyeth- 
ylene glycol, polyethylene ooride.pory(1,3 bis(r> 
carbcxyphenoxy) propane-co-sebacic anhydride, N.N- 
diethytamjnoacetate, block copolymers of poryaxyethyt- 
ene and polyoKypropylene. 

An example of a suitable polyortho ester is 3.9- 
bis(methylene)-2,4,8,10.-tetra oxaspiro[5,qunde- 
cane/1 ,6 hexanediol poly (ortho ester). 

It is preferred that the weight ratio of the two poly- 
mers is in the range of from 20:80 to 8020. 

In another embocf merit the polymer matrix is 
selected from starch and ficofl, starch and polysucrose, 
starch and polyvinyl alcohol, starch and gelatine, starch 
and hydroxyethyl cellulose, hydroxyethyl cellulose and 
hyd r oxypropyl cellulose, gelatine and hydroxyethyl cel- 
lulose, gelatine and polyvinyl alcohol, polysucrose and 
polyvinyl alcohol, and sodium carboxymethyl cellulose 
and sodium alginate. 

When the polymer matrix comprises starch and 
ficoil, the preferred weight ratio of starch to ficofl is pref- 
erably from 85:15 to 60:40, and more preferably from 
75:25 to 65:35. 

When the polymer matrix comprises starch and pol- 
yvinyl alcohol, the preferred weight ratio of starch to pol- 
yvinyl alcohol is in the range of from 35:65 to 6535. with 
a more preferred range of from 40:60 to 60:40. A micro- 
sphere having a ratio of starch to polyvinyl alcohol of 
about 50:50 is suitable for release of active ingredient 
over about a 1 0 day period The starch has a tendency 
to degrade relatively quickly and the polyvinyl alcohol 
tends to give to the microsphere hardness and makes 
them more resistant to enzymatic degradation. In the 
case of vaccines, the polyvinyl alcohol aiso tends to give 
stability toward enzymatic and proteolytic degradation. 
Similar ratios are suitable for polysucrose and polyvinyl 
alcohol. 

When the polymer matrix comprises one of the cel- 
luloses and ficoil, the preferred weight ratio of the cellu- 
lose to ficoil is in the range of from 8020 to 65:35. The 
celluloses, ag. hydraxymethyi cellulose, hydroxyethyl 
cellulose, hydroxypropyl cellulose, hydroxypropyl- ethyl 
cellulose, h^oxypropyl-methyi cellulose, sodium car- 
boxymethyl cellulose, cellulose acetate, tend to give soft 
and stable microspheres. 

The selection of the particular (d,l lactide-gtycolide) 
copolymer will depend in a large part on how long a 
period the microsphere is intended to release the active 
ingredient For example, a (d,l lactide-glycdide) copoly- 
mer made from about 80% lactic acid and 20% giycolic 
acid is very stable and would provide an microsphere 
suitable for release of active ingredient over a period of 
weeks. A (d,l lacrjde-glycoiide) copolymer made from 
50% lactic acid and 50% glycdic acid is stable and 
would provide a microsphere suitable for release of 
active ingredient over a period of days. A (d.l lactide-gty- 
colide) copolymer made from 20% lactic acid and 80% 
giycolic acid disintegrates relatively easily and would 
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provide a microsphere suitable for release of active 
ingredient over a period of 1 -2 days. The coating makes 
the microspheres more resistant to enzymatic degrada- 
tion. 

In another embodiment, the active ingredient is s 
selected from the gnxp consisting of bovine somatro- 
pine (sometimes referred to as BST), estrogens, andro- 
gens, insulin, insulin growth factors (sometimes referred 
to as IGF), interleukin-l, interieukin-ll and cytokins. 
Three such cytokine are interferon-^ interferon-? and io 
tuftsin. 

A preferred hormone, to increase the milk produc- 
tion in cows, is BST. 

In another embodiment, the antigen is selected 
from the group consisting of MMR (mumps, measles is 
and rubella) vaccine, typhoid vaccine, hepatitis A vac- 
cine, hepatitis B vaccine, herpes simplex virus, bacterial 
toxoids, cholera toxin B-subunft, influenza vaccine virus, 
whooping cough vaccine virus, vaccinia virus, adenovi- 
rus, canary pox. polk) vaccine virus, malaria vaccine 20 
virus, bacillus calmette geurin (BCG). kJebsiella pneu- 
moniae. HIV envelop glycoproteins and cytokine Exam- 
pies of bacterial toxoids are tetanus, diphtheria, 
pseudomonas A, mycobacterium tuberoiosia Exam- 
ples of HIV envelop glycoproteins are gp 120 and gp 25 
1 60 for AID vaccines. 

The formulation is preferably in an oral form, 
although it may be in an injectable form. 

The present invention also provides a process for 
making a controlled release formulation comprising 30 
microspheres of a drug, vaccine or hormone suspended 
in a biodegradable polymer matrix, said process com- 
prising the steps of 

a) preparing an aqueous solution of at least two 35 
water soluble biodegradable polymers and adding 
thereto an active ingredient of a hormone, vaccine 

or drug. 

b) mixing the solution and active ingredient with an 
emulsifying medium to form a homogenized micro- 40 
droplet suspension. 

c) adding the homogenized microdroptet suspen- 
sion slowly to a first organic solvent which contains 
a small concentration of a first surfactant while stir- 
ring the microdroplet suspension and solvent thus 45 
causing microspheres to precipitate, 

d) separating the microspheres from the first sol- 
vent and adding a solution of a (d.l lactide-glycol- 
ide) copolymer in a second organic solvent which 
contains a small concentration of a second sur- so 
factant and 

e) slowly evaporating the solvent, leaving behind 
coated microspheres. 

Step b) may be accomplished at room temperature ss 
or less but temperatures of -5°C to 10°C are preferred 
with a temperature in the range of from 0°C to 5°C being 
even more preferred. These temperature ranges are 



more suitable for the easy formation of the suspension. 

The first organic solvent may be the same or differ- 
ent to the second organic solvent. A preferred first sol- 
vent is acetone and a preferred second solvent is an 
acetone and chloroform mixture 

Likewise the first surfactant may be the same or dif- 
ferent to the second surfactant Preferred surfactants 
are poryoxyethylene derivatives of fatty acid partial 
esters of sorbitol anhydrides, some of which are sold 
under the Tween trade mark. Preferred concentrations 
of surfactant are from 2 to 3% vAr of the solvent At 
higher concentrations, the final microspheres tend to be 
irregular in shape. 

In one embocfiment the polymers are selected from 
the group consisting of starch, crosslinked starch, ficoll, 
polysucrose. polyvinyl alcohol, gelatine, hydroxymethyl 
cellulose, hydroxyethyi cellulose, hydroxypropyl cellu- 
lose, hydroxypropyl-ethyt cellulose, hydroxyprcpyl- 
methyl cellulose, sodium carboxyrnethyl cellulose, cellu- 
lose acetate, sodium alginate, pdyrnaleic anhydride 
esters, potyortho esters, polyethyleneimine. polyethyl- 
ene glycol, methoxypolyethylene glycol, ethoxypolyeth- 
ylene glycol, polyethylene axide,poly(1,3 bis(p- 
carboxyphenaxy) propane-co-sebacic anhydride. N,N- 
diethytaminoacetate, block copolymers of poryoxyethyl- 
ene and polyoxypropylene. 

It is preferred that the weight ratio of the two poly! 
mers is in the range of from 20:80 to 8050, with a moref 
preferred range of from 40:60 to 60:40. " 

When the polymer matrix comprises starch and [ 
ficoll. the preferred weight ratio of starch to ficofl is pref- 
erably from 85:15 to 60:40. and more preferably from " 
75:25 to 65:35. 

When the polymer matrix comprises starch and pol- 
yvinyl alcohol, the preferred weight ratio of starch to pol- 
yvinyl alcohol is in the range of from 35:65 to 65:35. with 
a more preferred range of from 40:60 to 60:40. A micro- 
sphere having a ratio of starch to polyvinyl alcohol of 
about 50:50 is suitable for release of active ingredient 
over about a 10 day period. Similar ratios are suitable 
for polysucrose and polyvinyl alcohol. 

When the polymer matrix comprises one of the cel- 
luloses and ficoll, the preferred weight ratio of the cellu- 
lose to ficoll is in the range of from 80:20 to 65:35. As 
indicated before, the celluloses, e.g. hydroxymethyl cel- 
lulose, hydroxyethyi cellulose, hydroxypropyl cellulose, 
hydraxypropyl-ethyl cellulose, hydroxypropyl-methyl cel- 
lulose, sodium carboxyrnethyl cellulose, cellulose ace- 
tate, tend to give soft and stable microspheres. 

In another embodiment the polymer matrix is 
selected from starch and ficoll. starch and polysucrose, 
starch and polyvinyl alcohol, starch and gelatine, starch 
and hydroxyethyi cellulose, hydraxyethyt cellulose and 
hydroxypropyl cellulose, gelatine and hydroxyethyi cel- 
lulose, gelatine and polyvinyl alcohol, polysucrose and 
polyvinyl alcohol, and sodium carboxyrnethyl cellulose 
and sodium alginate. 

in another embodiment the active ingredient is 
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selected from bovine somatropine (sometimes referred 
to as BST). e s trogen s androgens, insufin, insulin 
growth factors (sometimes referred to as IGF), inter- 
leukirv!, intefleuMrvll and cytokine. Three such cytokine 
are interferon- p, interferon-y and tuftsin. 5 

A preferred hormone, to increase the milk produc- 
tion in cows, is BST. 

In another embodiment, the antigen is selected 
from MMR (mumps, measles and rubella) vaccine, 
typhoid vaccine, hepatitis A vaccine, hepatitis B vac- 10 
cine, herpes simplex virus, bacterial toxo i ds, cholera 
town B-subuntt, influenza vaccine virus, whooping 
cough vaccine virus, vaccinia virus, adenovirus, canary 
pox, pofio vaccine virus, malaria vaccine virus, bacillus 
calmette geurin (BCQ). kJebsieDa pneumoniae, HIV 16 
envelop glycoproteins and cytoWns. Examples of bacte- 
rial toxoids are tetanus, diphtheria, pseudomonas A, 
mycobacteriiHTi tuberculosis. Examples of HIV envelop 
glycoproteins are gp 120 and gp 160 for AID vaccines. 

In the first step of the process, the polymers which 20 
are intended to be used for the matrix are added to 
water, to form an aqueous solution, and the drug, vac- 
cine or hormone is added to the solution. This mixture is 
stirred and then mixed with an emulsifying medium, for 
example can oil, rapeseed oil, vegetable oi. It is pre- 25 
ferred that the amount of emulsifying mecfium exceed 
the amount of the polymer solution. For example, there 
rraybeasmuchasfourtirnestheamourt 
mecfium as there is polymer solution. As indicated 
above, it is preferable that the mixture and emulsifying 90 
mecfium are held at a temperature lower than room tem- 
perature, and preferably between -5°C and 10°C, espe- 
cially from about 0°C to about 5°C. The polymer, water, 
emulsifying mecfium and drug, vaccine or hormone are 
stirred or otherwise mixed until a coarse preemulsion is a* 
formed. The pre-emulsion is further homogenized to 
form a microdroplet suspension, for example by high 
speed mixing. In the laboratory, such high speed mixing 
can be accomplished by sonication. In commercial 
manufacture, a high speed blender or turbine mixer 40 
would be preferred. In the third step, the microdroplet 
su sp en sion preferably is poured slowly into a large 
amount of organic solvent such as acetone, containing 
a smaH concentration of surfactant e.g. about 2% v/v 
Tween® 80 surfactant while stirring at high speed. <s 
Tween surfactants are available from Atlas Chemical 
Industries in the U.SA Microspheres of the drug, vac* 
cine or hormone In the polymer matrix precipitate. The 
purpose of the surfactant is to prevent agglomeration of 
the polymer matrix, with consequent loss of micro* so 
sphere-sized particles. 

The particle size of the precipitate is in the order of 
lOOnmto 100 jim, more typically in the 10 nm to 10 urn 
range. 

In the fourth step, the microspheres are further 55 
coated with a (d.l lactide-gtycoWe) copolymer by trans- 
ferring the microspheres into a solution of the copoly- 
mer in a second organic solvent which contains a 



second surfactant For example, the microspheres may 
be added to a 2% solution of (d,l lactkle^grycolide) 
copolymer in a 1:1 acetontfchloroform mixture which 
contains 1% vrV Tween* 80. 

In the last step the second solvent and any remain- 
ing first solvent is removed by evaporation, so that a 
coating of (d,l lactide-grycolide) copolymer is left on the 
surface of the microspheres. A mild vacuum may be 
used to assist in the evaporation process. 

The microspheres may then be made up in oral 
form or injectable form. The oral form is preferred. 
Clearly, the amounts and type of drug or hormone wOl 
depend on the treatment or immunization required and 
the human being or animal being treated. 

For hormones and drugs, an advantage of the 
microencapsulation is that it increases the in-vrvo half 
lives of many peptide and proteinic drugs or hormones, 
by providing protection against proteolytic or enzymatic 
degradation. Another advantage is that the therapeutic 
efficacies may be increased as a result of releasing the 
active ingredient in a controlled fashion over a pro- 
longed period of time. A further advantage is prevention 
of degradation of the active ingredients when, in oral 
form, they pass through the gastrointestinal tract 

For vaccines, an advantage of the microencapsula- 
tion is that it increases the potency of weak antigens 
such as the smaH synthetic or recombinant peptides of 
HIV. Another advantage is that it enhances the speed, 
rigor and persistence of the immune response. A further 
advantage is that it modulates antibody avidity, specif h 
crty, quantity, isotype and subclass. Furthermore it 
decreases the amount of antigen needed to protect, 
thereby decreasing the cost and increasing the bioavail- 
ability of the vaccines. Additionally, the microspherical 
form of the vaccine is more efficacious than an aqueous 
vaccinal 

Microsphere formulations of the present invention 
which include BST may be used to increase milk pro- 
duction in cattle. Usually the formulation wilt be mixed 
with cattle feed and therefore will be taken orally. Such 
compositions may give high blood levels of BST over a 
long period of time, for example about 30 days, as a 
result of sustained release of natural or recombinant 
BST. 

The present invention may be used to entrap other 
growth hormones in a polymer matrix, e.g. estrogens, 
androgens, insulin, IGF, interleuWrvl and interteukin-ll. 
CytoWns such as irrterferon-p and interferon-?, used in 
the treatment of diseases such as osteoporosis, diabe- 
tes mellHus and multiple sclerosis may also benefit from 
the present invention. 

It will be understood by those skilled in the art that 
all of the ingredients must be suitable for ingestion by 
the animal, e.g. human. This means of course that toxic 
ingredients falling within the literal scope of the named 
chemical families mentioned herein would not be cho- 
sen. 

The invention is illustrated by the following non-lim- 
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iting examples. 
Example I 

0.1 g starch was dissolved in 1 mi of dimethylsul- 
phoxxJe (DMSO) and to this solution was added 0.5 g 
ethythydroxycellulose and 0.1 g myoglobin protein dis- 
solved in 1 ml water. The solution was stirred to make a 
homogenous solution To this solution was added 10 rri 
vegetable oil at 0°C and the resulting mixture was soni- 
cated to form a microdroplet suspension. The microdro- 
plet suspension was added slowly to 200 ml acetone 
containing 2% v/v Tween® 80 surfactant Microspheres 
were precipitated from the acetone. The acetone was 
decanted off and the microspheres were dried. 

A 0.1 g sample of the microspheres was taken and 
the microspheres suspended in 3 rrt of distilled water. 
This suspension was transferred to a UV cuvetta The 
absorbance of the myoglobin protein at 280 nm wave- 
length was observed over a period of 120 days and the 
percent of release of the myoglobin calculated. The 
results are shown in Table L 



Table II (continued} 



Table! 



Time (Days) 


% Myoglobin Released 


5 


11 


10 


23 


30 


32 


60 


45 


90 


59 


120 


86 



This shows the slow release of the myoglobin over a 
long period of time. 

Example II 

The experiment of Example I was repeated except the 
myoglobin protein was replaced with fluorescenated 
human serum albumine (FHSA). Although not normally 
used in animals, FHSA was used in this experiment to 
show the release characteristics. Animal drugs and hor- 
mones are expected to act in a similar manner. The 
absorbance of FHSA was monitored at 390 nm wave- 
length over a period of 90 days and the percent of FHSA 
released was calculated. The results are shown in Table 



Table I 



Time (Days) 


% FHSA Released 


1 


9 



15 



20 



25 



30 



40 



SO 



55 





Time (Days) 


% FHSA Released 




2 


11 


5 


3 


20 




7 


23 




11 


31 


10 


30 


38 




60 


54 




90 


92 



This shows the slow and almost complete release of the 
FHSA. 



Example HI 

0.5 g starch was dissolved in 1 ml of dimethyfsui- 
phcoride (DMSO) and to this solution was added 0.5 g 
ethylhydraxycellulose and 0.1 g fluorescenated human 
serum albumine (FHSA) dissolved in 1 ml water. The 
solution was stirred to make a homogenous solution. To 
this solution was added 10 ml vegetable oil at 0°C and 
the resulting mixture was sonicated to form a microdro- 
plet suspension. The microdroplet suspension was 
added slowly to a 200 ml acetone containing 2% vaL 
Tween® 80 surfactant Microspheres were precipitatecL 
from the acetone. The acetone was decanted off and 
the microspheres were dried. v 

A 0.1 g sample of the microspheres was taken and. 
the microspheres suspend in 3 ml of distilled water. This* 
suspension was transferred to a UV cuvette. The 
absorbance of the FHSA at 390 nm wavelength was 
observed over a period of 90 days. The absorbance is 
indicative of the amount of FHSA released. The results 
are shown in Table III. 



Table III 



Time (Days) 


Absorbance 


1 


0.18 


2 


0.21 


3 


0.40 


.7 


0.45 


11 


0.61 


30 


0.77 


60 


1.10 


90 


1.85 



Table 111 shows the slow release of the FHSA. 
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Example IV 

The experiment of Example III was repealed except the 
flourescenated human serum afturrine (FHSA) was 
replaced with myoglobin protein. The absorbance of 
myoglobin protein was monitored at 280 nm wavelength 
over a period of 120 days. The results are shown in 
Table IV 



Table IV 



Time (Days) 


% Myoglobin Released 


5 


11 


10 


24 


30 


32 


60 


45 


90 


59 


120 


86 



This shews the slew and steady release of the 
myoglobin protein. 

Example V 

Human serum albumine (HSA) microspheres were 
made as in Example III except that the HSA was not ftu- 
orescenated. 50 mg of the microspheres were gavaged 
orally to BaJb-C mica The mice were bled at regular 
intervals and the blood samples centrifuged to isolate 
the plasma. The plasma was analyzed using EUSA 
techniques to estimate antibody litre (IgQ)values. The 
results are shown in Table V. 



Table V 


Time (Days) 


Antibody trtre (IgQ) 




(Thousands) 


30 


4 


65 


24 


93 


96 



Example VI 

Human serum albumine (HSA) microspheres were 
made as in Example III except that the HSA was not flu- 
orescenated and the hydrcxyethyl cellulose was 
replaced by polyvinyl alcohol. 50 mg of the micro- 
spheres were gavaged orally to Bab-C mice. The mice 
were bled at regular intervals and the blood samples 
centrifuged to isolate the plasma. The plasma was ana- 
lyzed using EUSA techniques to estimate antibody trtre 
(IgG)values. The results are shown in Table IV. 



Table VI 


Time (Days) 


Antibody trtre (IgQ) 




(Thousands) 


30 


6 


65 


13 


93 


98 



Example VII 

0.1 g of starch was dissolved in 0.2 ml dimethyteulphax- 
18 ide (DMSO) and to this solution was added 0.5 g ethyl- 
hydrocycellulose and 0.051 g bromcphenoi blue dye 
dissolved in 1 mi water. The solution was stirred to make 
a homogenous solution. To this solution was added 10 
ml vegetable oil at 0°C and the resulting mixture was 
20 sonicated to form a microdropiet suspension. The 
microdroplet suspension was added slowly to 200 ml 
acetone containing 2% v/v Tween® 80 surfactant. 
Microspheres were precipitated from the acetone. The 
acetone was decanted off and the microspheres were 
25 dried. 

The microspheres were further coated with a poly 
(iactide-co-glycoiide) copolymer (7525 lactide :glycoi- 
ide ratio), having a molecular weight of about 80 000. 
The coating was applied by transferring the micro- 

30 spheres into a 2% solution of the poly (Iactide-co-glycoi- 
ide) copolymer in a 1:1 acetontfcMorofbrm mixture 
which contained 1% v/v Tween® 80. The acetone and 
chloroform was removed by evaporation, so that a coat- 
ing of (d.l lactide-gfycolide) copolymer was left on the 

3$ surface of the microspheres. A mild vacuum was used 
to assist in the evaporation process. 

0.1 g of the coated microspheres was suspended in 
3 ml water and evaluated for release characteristics, as 
shown in Table VII, overleaf. 

40 



Table VII 



In vitro release of bromphe- 
noldye: 


Time (days) 


% Release 


1 


15.8 


2 


20.1 j 


5 


25.0 


10 


35.0 


30 


38.0 | 


40 


47.5 


60 


50.0 



6 



11 



EP0 744 940B1 



12 



This experiment shows that the coating prevented pre- 
mature degradation of the microspheres in an in vivo 
condition. Thus it Illustrates that thus-coated micro- 
spheres will provide sustained release of peptidesfcro- 
teins. 5 

Claims 

1 . A controlled release formulation comprising biode- 
gradable polymer microspheres wherein a drug, to 
vaccine or hormone is suspended in a polymer 
matrix, said polymer matrix being formed from at 
least two water soluble biodegradable polymers, 
and said microspheres being coated with a (d.l lac- 
tide-glycolide) copolymer. 1S 

2. A formulation according to Claim 1 wherein the pol- 
ymers are selected from the group consisting of 
starch, crossiinked starch, feofl, poiysucrose, poly- 
vinyl alcohol, gelatine, hydroxymethyi cellulose. 20 
hydroxyethyi cellulose, hydroxypropyf cellulose, 
hydraxyprcpyt-etrryl cellulose, hydroxyprcpyt- 
methyl cellulose, sodium carbaxymethyl cellulose, 
cellulose acetate, sodium alginate, polymaleic 
anhydride esters, polyortho esters, polyethylene- 25 
imine, polyethylene glycol, methaxypolyethylene 
glycol, ethaxypolyethylene glycol, polyethylene 
oxide,poly(1 t 3 bts(p-carboxyphenoxy) propane-co- 
sebacic anhydride. N.N-diethylaminoacetate. block 
copolymers of polyoxyethylene and poryoxypropyl- 30 
ene. 

3. A formulation according to Claim 1 wherein the 
weight ratio of the two polymers is in the range of 
from 20:80 to 80:20. 35 

4. A formulation according to Claim 3 wherein the pol- 
ymer matrix is selected from starch and ficoll, 
starch and poiysucrose. starch and polyvinyl alco- 
hol, starch and gelatine, starch and hydroxyethyi 40 
cellulose, hydroxyethyi cellulose and hydroxypropyl 
cellulose, gelatine and hydroxyethyi cellulose, gela- 
tine and polyvinyl alcohol, poiysucrose and polyvi- 
nyl alcohol, and sodium carboxymethyl cellulose 
and sodium alginate 45 

5. A formulation according to Claim 4 wherein the pol- 
ymer matrix comprises starch and ficoll and the 
weight ratio of starch to ficoll is from 85:1 5 to 60:40. 

50 

6. A formulation according to Claim 5 wherein the 
weight ratio is from 75:25 to 65:35. 

7. A formulation according to Claim 4 wherein the pol- 
ymer matrix comprises starch and polyvinyl alcohol ss 
and the weight ratio of starch to polyvinyl alcohol is 

in the range of from 35:65 to 65:35. 



8- A formulation according to Claim 7 wherein the 
weight ratio is from 40:60 to 60:40. 

9. A formulation according to Claim 4 wherein the pol- 
ymer matrix comprises poiysucrose and polyvinyl 
alcohol and the weight ratio of poiysucrose to poly- 
vinyl alcohol is from 35:65 to 65:35. 

1 a A formulation according to Claim 4 wherein the pol- 
ymer matrix comprises ficofl and a cellulose 
selected from the group consisting of hydroxyme- 
thyi cellulose, hydroxyethyi cellulose, hydroxypropyl 
celMose. hydroxypropyf-ethyl cellulose, hydroxy- 
propyl -methyl cellulose, sodium carboxymethyl cel- 
lulose and cellulose acetate and the weight ratio of 
the cellulose to ficoll is in the range of from 80:20 to 
65:35. 

1 1. A formulation according to Claim 1 or 2 wherein the 
active ingredient is selected from the group consist- 
ing of bovine somatropine, estrogens, androgens, 
insulin, insulin growth factors, interteuWn-l, inter- 
leutin-ll and cytokine. 

12. A formulation according to Claim 1 or 2 wherein the 
active ingredient is selected from the group consist- 
ing of MMR (mumps, measles and rubella) vaccine, 
typhoid vaccine, hepatitis A vaccine, hepatitis B 
vaccine, herpes simplex virus, bacterial toxoids,) 
cholera toxin B-subunit, influenza vaccine virus;* 
whooping cough vaccine virus, vaccinia virus, ade- 
novirus, canary pox, polio vaccine virus, malaria 
vaccine virus, bacillus calmette geurin, klebsiella ' 
pneumoniae, and HIV envelop glycoproteins. 

13. A process for making a controlled release formula- 
tion comprising microspheres of a drug, vaccine or 
hormone suspended in a biodegradable polymer 
matrix polymer, said process comprising the steps 
of 

a) preparing an aqueous solution of at least two 
water soluble biodegradable polymers and 
adding thereto an active ingredient of a hor- 
mone, vaccine or drug, 

b) mixing the solution and active ingredient with 
an emulsifying medium to form a homogenized 
microdropiet suspension, 

c) adting the homogenized microdropiet sus- 
pension slowly to a first organic solvent which 
contains a small concentration of a first sur- 
factant, while stirring the microdropiet suspen- 
sion and solvent, thus causing microspheres to 
precipitate. 

d) separating the microspheres from the first 
solvent and adding a solution of a (d.l lactide- 
glycolide) copolymer in a second organic sol- 
vent which contains a small concentration of a 
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second surfactant, and 

e) slowly evaporating the solvent, leaving 
behind coated microspheres. 

1 4. A process according to Claim 13 wherein the poly- 5 
mere used in step a) are selected from the group 
consisting of starch, crosslinked starch, ficoll, poly- 
sucrose, polyvinyl alcohol, gelatine, hydroxymethyl 
cellulose, hydraxyethyl cellulose, hydroxypropyl cel- 
lulose, hydroxypropyl-ethyt cellulose, hydraxypro- w 
py»-methyl cellulose, socSum cartxnymethyf 
cellulose, ceiyose acetate, sodium alginate, poly- 
maJeic anhydride esters, pdyortho esters, polyeth- 
yleneirrine, polyethylene glycol, methoxypofy- 
ethylene glycol, ethoxypolyethylene glycol, pofyeth- 75 
ylene oxjde.poJy(i l 3 bis(p<art>oxypherxtty) pro- 
pan*co-sebacic anhydride, N,N-diethylammo- 
acetate, block copolymers of pofyoxyethyiene and 
polyoxypropylene. 

15. A process according to Claim 13 wherein the * 
weight ratio of the two polymers used in step a) is in 
the range of from 20:80 to 80.-20. 

1 6. A process according to Claim 15 wherein the poly- 25 
mer matrix is selected from starch and ficoll, starch 
and polysucrose. starch and polyvinyl alcohol, 
starch and gelatine, starch and hydroxyethyl cellu- 
lose, hydraxyethyl cellulose and hydroxypropyl cel- 
lulose, gelatine and hydroxyethyl cellulose, gelatine so 
and polyvinyl alcohol, polysucrose and polyvinyl 
alcohol, and sodium carboxymethyl cellulose and 
sodium alginate. 

1 7. A process according to Claim 16 wherein the poly- ss 
mer matrix comprises starch and fioofl and the 
weight ratio of starch to ffcoO is from 85: 1 5 to 60:40. 

18. A process acconjng to Claim 17 wherein the 
weight ratio is from 75:25 to 6535. 40 

19. A process according to Claim 16 wherein the poly- 
mer matrix comprises starch and polyvinyl alcohol 
and the weight ratio of starch to polyvinyl alcohol is 

in the range of from 35:65 to 6535. 45 

20. A process according to Claim 19 wherein the 
weight ratio is from 40:60 to 60:40. 

21. A process according to Claim 16 wherein the poly- so 
mer matrix comprises polysucrose and polyvinyl 
alcohol and the weight ratios of polysucrose to pol- 
yvinyl alcohol is from 35:65 to 65:35. 

22. A process according to Claim 16 wherein the poly- 55 
mer matrix comprises ficoll and a cellulose selected 
from the group consisting of hydroxymethyl cellu- 
lose, hydraxyethyl cellulose, hydroxypropyl cellu- < 



tose. nydraxypropyl^thyf ceflukse, hydrcocypropyi- 
methyl cellulose, sodium carooxymethyf ceOufose 
and cellulose acetate and the weight ratio of the 
ceDutose to ficoll is in the range of from 8020 to 

65:35. 

23. Aprocess according to Claim 13 or 14 wherein the 
active ingredient is selected from bovine somatro- 
pine. estrogens, androgens, insulin, insulin growth 
factors, interieuWn-l, interieutevll and cytokine. 

24* A process according to Claim 13 or 14 wherein the 
active ingredient is selected from MMR (mumps, 
measles and rubella) vaccine, typhoid vaccine, 
hepatitis A vaccine, hepatitis B vaccine, herpes 
simplex virus, bacterial toxoids, cholera toxin B- 
subunit, influenza vaccine virus, whooping cough 
vaccine virus, vaccinia virus, adenovirus, canary 
pax, polio vaccine virus, malaria vaccine virus, 
bacillus calmette geurin, Klebsiella pneumoniae, 
and HIV envelop glycoproteins, 

25, A me thod for increasing milk production of a cow 
comprising administering as the hormone in a con- 
trolled release formulation accordng to claim 1 or 
daim2. 

PatentansprOche 

1. Fbrmulierung zur gesteuerten Freisetzung. umfas- 
send biotogisch abbaubare POiymer-MikrokOgel- 
chen, worin ein Arzneimittel. Impfctoff Oder Hormon 
in einer Polymermatrix suspend) ert ist die aus 
zumindest zwei wasserloslichen btotogisch abbau- 
baren Polymeren besteht wobei die Mikrokugel- 
chen mrt einem d.l-Lactid-aykolid-Copolymer 
beschichtetsind. 

2. Fbrmulierung nach Anspruch 1, worin die Polymere 
aus der Qruppe bestehend aus Stftrke, vemeteter 
Stflrke, Ficoll, Polysaccharose. PolyvinytaJtohol. 
Gelatine, Hydroxymethylcettulose, Hydroxyethylcel- 
lulose. Hydroxyprcpylceflulose. Hydroxypropyle- 
thyicellulose. Hydroxypropylrnethylcelluiose, Nat- 
riunxarboxymethylcellulose, Celluloseacetat Natri- 
umalginat Polymaleinsaureanhydridester, Poiyor- 
thoester, Polyethylenimin, PolyethylenglykDl, 
MethoxypolyethylenglykDl. Ethoxypolyethylengly- 

POlyethylenoxid, Poly(1 ,3-bis-(p-caft)oxyphen- 
cxy)propan-co-sebadnsaureanhyrid), N,N- 
Diethylaminacetat Btockcopolymere von Polyoxye- 
thylen mit Polyaxypropylen, ausgewdhft sind. 

3. Fbrmulierung nach Anspruch 1, worin das 
Gewichtsvemaitnis der beiden Polymere im 
Bereich von 2030 bis 80:20 liegt 

I. Fbrmulierung nach Anspruch 3. worin die Polymer- 
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matrix aus Starke und Rcofl, Start® und Polysac- 
charose, Starke und Poryvinytalkohot Starke und 
Gelatine, Starke und Hydroxyethylcellutose, Hydro- 
xyethylcellulose und Mydroxypropylceflulose, Gela- 
tine und Hydroxy etrrylcefUose, Gelatine und 5 
Polyvinytalkohol. Polysaccharose und Polyvinytal- 
kohol sowie NatriunrartxxxymethylcelUose und 
Natriumalginat ausgewahtt ist 

5. Formulierung nach Anspruch 4, worin die Polymer- 10 
matrix Starke und Ficol! umfeftt und das Gewichts- 
verhaitnis zwischen Starke und Ficoll von 85:15 bis 
60:40 reicht 

6. Formulierung nach Anspruch 5, worin das is 
Gewktotsverhaitnis von 7555 bis 6535 reicht 

7. FormuBerung nach Anspruch 4, worin die Polymer- 
matrix Starke und PolyvinviaJkohol umfaBt und das 
Gewichtsverhaitnis zwischen Starke und Polyvinyl- 20 
alkohol im Bereich von 35:65 bis 65:35 liegt 

8. FormuBerung nach Anspruch 7, worin das 
Gewichtsverhannis von 40:60 bis 60:40 reicht 

25 

9. FormuBerung nach Anspruch 4, worin die Polymer- 
matrix Polysaccharose und Polyvinyl alkohol umfaBt 
und das Gewichtsverhartnis zwischen Polysaccha- 
rose und Polyvinytalkohol von 35:65 bis 65:35 
reicht. 30 

10. Formulierung nach Anspruch 4, worin die Polymer- 
matrix Ficoll und eine Cellulose umfaBt die aus der 
Gruppe bestehend aus Hydroxymethylcellulose. 
Hydroxyethylcellulose, Hydroxypropytceiyose, 3s 
hlydroxypropyletrtytcellulose. Hydroxypropylmethyl- 
cellulose, Natrkimcarboxymemylrallulose und Cel- 
luloseacetat ausgewahtt ist und das 
Gewichtsverhaitnis zwischen Cellulose und Ficoll 

im Bereich von 80:20 bis 65:35 liegt 40 

11. Formulierung nach Anspruch 1 Oder 2, worin der 
Wirkstoff aus der Gruppe bestehend aus Rinder- 
Somatropin, Ostrogenen, Androgenen, Insulin. 
Insulin-Wachstumsfaktoren, Inter leuWrvl, Interfeu- 45 
Wn-ll und CytoWnen ausgewahtt ist 

12. Formulierung nach Anspruch 1 Oder 2, worin der 
Wirkstoff aus der Gruppe bestehend aus Impfstof- 
fen gegen MMR (Mumps, Masem und ROteln), so 
Typhus, Hepatitis A, Hepatitis B und Herpes sim- 
plex Virus, bakterieflen Toxoid en, Cholera-Toxin- 
Untereinheit B, Impfstoffen gegen Grippevirus, 
Keuchhustenvirus, Kuhpockenvirus, Adenovirus, 
Windpocken, Poliovirus, Malariavirus. Bacillus Cal- 55 
mette Guerin und Klebsiella pneumoniae sowie 
HIV-HGIIenglykoproteinen ausgewahtt ist. 



13. Verfahren zur Hersteflung einer Fbrmuiierung zur 
gesteuerten Freisetzung, umtassend MikrokOgel- 
chen eines Arzneimrttefs, Impfctoffs oder Hormone, 
suspendiert in einem Polymer einer biologisch 
abbaubaren Pdymermatrix. wobei das Verfahren 
die folgenden Schritte umfaBt: 

a) &' Wen einer wdBrigen LOsung von zurm'rv 
dest zwei wasseriOslichen biologisch abbauba- 
ren Polymeren und KmzufOgen eines 
Wirkstoffs eines Hormons. Impfstoffs oder Arz- 
neimrttete; 

b) Vermischen der Lflsung und des Wirkstoffs 
mrt einem Emu fgator medium, urn eine homo- 
gen isierte Mi kro t r opf ch en-Suspension zu bil- 
den; 

c) langsame Zugabe der homogenisierten 
Mikrotropfchen-Suspension zu einem ersten 
organischen LGsungsmitteJ, das eine geringe 
Konzentration eines ersten Tensids enthait. 
wahrend die Mikrotropfchen-Suspension und 
das Losungsmrttel gerGhrt werden, wodurch 
Fallung der MikrokOgelchen bewirkt wird: 

d) Abtrennen der MikrokOgelchen vom ersten 
LOsungsmittet und Zugabe einer Losung eines 
d,hLactid-CSykolid-Copolymers in einem zwei- 
ten organischen Losungsmrttel, das eine, 
geringe Konzentration eines zweiten TensidSi 
enthait und 

e) langsames Verdampfen des Losungsmrttels.;^ 
wodurch beschichtete MikrokOgelchen zurOck- 
bieiben. 

14. Verfahren nach Anspruch 13. worin cfie Polymers in 1 
Schritt a) aus der Gruppe bestehend aus Starke, 
vernetzter Starke, Ficoll, Polysaccharose, Polyvi- 
nytalkohol, Gelatine, Hydroxymethylcellulose, 
Hydroxyethylcellulose, Hydroxypropylcellulose, 
Hydroxypropylethylcelluiose, Hydroxypropylmethyl- 
cellulose, Natriumcarboxymethylcellulose, Cellulo- 
seacetat Natriumalginat Porymaleinsaurean- 
hydridester, Polyorthoester, Polyethylenimin, Polye- 
thytenglykol, Methaxypolyethylengjykol, Ethaxypo- 
lyethylenglykol, Polyethylenoxid, Poly(1,3-bis-(p- 
carboxyphenoxy)propaii<o-sebacinsaureanh^d), 
N.N-Diethylaminacetat, Blockcopolymere von Poly- 
axyethylen mit Polyoxypropylen, ausgewahtt sind. 

15. Verfahren nach Anspruch 13, worin das Gewichts- 
verhaHnis der beiden Polymere im Bereich von 
20:80 bis 80:20 liegt 

16. Verfahren nach Anspruch 15, worin die Polymerma- 
trix aus Starke und Ficoll, Starke und Polysaccha- 
rose, Starke und Polyvinylaikohol, Starke und 
Gelatine, Starke und Hydroxyethylcellulose, Hydro- 
xyethylcellulose und Hydroxypropylcellulose, Gela- 
tine und Hydroxyethylcellulose, Gelatine und 
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Pdyvinylalkohd, Polysaccharose und Pdyvinytal- 
kohol sowie NatriunxartaxymethylceJIiiose und 
Natriumalginat ausgewahtt 1st 

1 7. Verfahren nach Anspruch 1 6, worin die Pdymerma- s 
trix Starke und RcoO umtaBt und das Gewichtsver- 
hattnis zwischen Starke und Ficdl von 85:15 bis 
60:40 reicht 

18. Verfahren nach Anspruch 17, worm das Gewichts- io 
verhartnis von 7525 bis 65:35 reicht 

1 9. Verfahren nach Anspruch 16, worin die Pdymerma- 
trix Stflrke und Pdyvinytalkohol umfaBt und das 
Gewichtsverhaitnis zwischen Starke und Polyvinyl- is 
alkohd im Bereich von 35.-65 bis 65:35 fiegt 

20. Verfahren nach Anspruch 19, worin das Gewichts- 
vemartnis von 40:60 bis 60:40 reicht 

20 

21 . Verfahren nach Anspruch 16, worin die Pdymerma- 
trix Polysaccharose und Poryvinyialkohd umfaBt 
und das Gewichtsverhaitnis zwischen Polysaccha- 
rose und Pdyvinytafohol 35:65 bis 65.-35 betrdgt 

2$ 

22. Verfahren nach Anspruch 16. worin tie Pdymerma- 
trix Rcoil und eine Cellulose umfaBt die aus der 
Gruppe bestehend aus Hydraxymethylcellulose, 
Hydroxyethytceliuiose, Hydraxypropylcdlulose, 
Hydroxypropyiethytceflulose, Hydraxypropyf methyl- so 
cellulose, Natriumcarbaxymethytcellulose und Cel- 
luloseacetat ausgewahtt ist und das 
Gewichtsverhaitnis zwischen der Cellulose und 
RcoU im Bereich von 80:20 Us 6535 liegt 

ss 

23. Verfahren nach Anspruch 13 Oder 14, wain der 
Wirkstoff aus Rinder-Somatropin, Ostrogenen, 
Androgenen, Insulin, Insulin-VVachstumsfaktoren, 
InterleuWn-l, lnterleukin-ll und Cytokinen ausge- 
wahtt ist 40 

24. Verfahren nach Anspruch 13 Oder 14, worin der 
Wirkstoff aus Impfstoffen gegen MMR (Mumps, 
Masem und Rttdn), Typhus. Hepatitis A, Hepatitis 

B und Herpes simplex Virus, bakteriellen Toxokten, 45 
Cholera-TQxin-Untereinheit B, Impfstoffen gegen 
Grippevirus, Keuchhustenvirus, Kuhpockenvirus. 
Adenovirus, Windpocken, Pdiovirus, Malar iavirus, 
Bacillus Calmette Guerin und Klebsiella pneumo- 
niae sowie HIV-Haienglykoproteinen ausgewahtt so 
ist 

25. Verfahren zur Steigerung der Milchproduktion einer 
Kuh, umfassend die Verabreichung von BST als 
Hormon, in einer Formuiierung zur gesteuerten ss 
Freisetzung nach Anspruch 1 Oder 2. 



Revindications 

1. Formulation & Iteration controiee comprenarrt des 
microspheres de porymdre biodegradable oCi un 
m^rJcament un vaccin ou una hormone est mis en 
suspension dans une matrice porymerique, ladite 
matrice porymerique etant formee a partir dau 
mdns deux potym^res biodegradabies solubles 
dans Teau. et lesdrtes microspheres etant revdtues 
cfun copolymere de (d.l lacttfe-giycofide). 

2. Formulation selon la revendication 1 dans laqueile 
les porymeres sont seJectionnes dans le groups 
consistent en Pamidon, Pamidon reticule, le ficdl, le 
pdysucrose, Palcod pdyvinylique, lliydraxymethyl 
cellulose, ITrydroxyethyl cellulose, Chydroxypropyl 
cellulose, ITiydroxypropyl-ethyl cellulose, Phydraxy- 
propyl-methyl cellulose, la sodium carbcocym6thyl 
cellulose, ia cellulose acetate, le sodium alginate, 
les esters d'anhydride pdymaieiqus. les pdyortho 
esters, la polyethyl^neimine. le polyethylene glycol, 
le m6ttKJxypoly ethylene glycol, Peihoxyporyethy- 
Ifcne glycol, le polyethylene oxyde, Panhydride 
pdy<1,3 bis{pKarbcxypherxjxy)propane-<x«ebad- 
que, le N.N-diethylaminoacetate, les copolymeres 
blocs de polyoxy ethylene et de pdyoxypropyiene. 

3. Formulation selon la revendication 1 dans laqueile 
le rapport en pdds des deux polymer es est dans 
Pintervalle de 20:80 a 8020. 

4. Formulation selon la revendication 3 dans laqueile 
la matrice porymerique est seiectiormee parmi 
Pamidon et le ficdl. Pamidon et le polysucrose, 
Pamidon et Palcod pdyvinylique, Pamidon et la 
gelatine, Pamidon et Phydroxy6thyi cellulose, 
Phydroxyethyl cellulose et ITrydroxypropyi cellulose, 
la gelatine et Phydroxyethyl cellulose, la gelatine et 
Palcod pdyvinylique, le polysucrose et Palcool pdy- 
vinyfique, et la sodium carboxymethyl cellulose et le 
sodium alginate. 

5. Formulation selon la revendication 4, dans laqueile 
la matrice pofymerique comprend de Pamidon et du 
f icon et le rapport en poids de Pamidon au f icoll est 
de 85:15 a 60:40. 

6. Formulation selon la revendication 5, dans laqueile 
le rapport en poids est de 7525 a 65:35. 

7. Formulation selon la revendication 4 dans laqueile 
la matrice polym6rique comprend de Pamidon et de 
Palcod pdyvinylique et le rapport en poids de I'ami- 
don a Palcod pdyvinylique est dans Pintervaile de 
35:65 a 65:35. 

8. Formulation selon la revendication 7 dans laqueile 
le rapport en poids est de 40:60 a 60:40. 
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9. Formulation selon La revindication 4 dans laquefle 
la matrice polymerique comprend le potysucrose et 
I'alcool pdyvinyOque et Id rapport en poids du poly- 
sucrose a I'aJcool polyvinylique est de 35:65 a 
6535. 5 

10. Formulation selon la revindication 4 dans iaquelie 
la matrice polymerique comprend du ficoll et une 
cellulose seJectiomee dans le groups consistant en 
I'hydraxymethyl cellulose, I'hydroxethyl cellulose, io 
I'nydroxypropyl ceflulose, llrydroxypropy1-6thyl cel- 
lulose, lltydroxypropyl-metnyl cellulose, la sodium 
caiboxymethy! cellulose et I'acetate de cellulose et 
le rapport en poidsde la cellulose au ficoll est dans 
llntervalle de 80:20 a 6535. is 



11. Formulation selon la revindication 1 ou 2, dans 
Iaquelie (Ingredient actrf est selectionne dans le 
groupe oonsistant en la somatropine bovine, les 
oestrogenes, les androgenes. Hnsuline. les tec- 20 
teurs de croissance dlnsuiine, llnterleuWne-l. 
nnterteukine-ll et les cytokines. 



12. Formulation selon la revendication 1 ou 2, dans 
Iaquelie ringredient actif est selectionne dans le 
groupe consistant en le vaccin MMR (oreillons, rou- 
geole et rubeole). le vaccin pour la typhtfde. le vac- 
cin centre rhepatite A, le vaccin contre mepatite B. 
ie virus herpes simplex, les toxoWes becteriens. la 
sous-unite B de la toxine du cholera, le virus du 
vaccin de la grippe, le virus du vaccin de la ccque- 
luche, le virus de la vaccine, un adenovirus, la 
variola du canari, le virus du vaccin de la polio, le 
virus du vaccin de la malaria, le bacillus calmette 
geurin, le Klebsiella pneumoniae, et des glycopro- 
teines cf envelope* de VIH. 

1 3. Precede pour fabriquer une formulation a liberation 
contrOlee comprenant des microspheres d'un medi- 
cament (fun vaccin ou d'une hormone mises en 
suspension dans un pdymere de matrice polymeri- 
que biodegradable, ledit precede comprenant les 
etapesde 

a) preparation d'une solution aqueuse d'au 
moins deux polymeres biodegradables solu- 
bles dans I'eau et ajout a ceux-d d'un ingre- 
dient actif d'une hormone, d'un vaccin ou d'un 
medicament 

b) melange de la solution et (Ingredient actif 
avec un milieu emulsif iant pour former une sus- 
pension de microgoutellettes homogeneisees. 

c) ajout de (a suspension homogeneisee des 
microgoutellettes lentement dans un sdvant 
organique qui content une petite concentration 
(fun premier surfactant tout en agrtant la sus- 
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pension de microgoutellettes et le solvent fei- 
sant ainsi preoprter les microspheres. 

d) separation des microsph^es du premier sol- 
varrt et ajout <fune solution cfun copolymere de 
(d,l lactide-giycoCde) dans un second servant 
organique qui contient une petite concentration 
d'un second surfactant et 

e) evaporation lentement du servant, laissant 
derriere des microspheres revetues. 

14. Precede selon la revendication 13 dans lequel les 
polymeres utilises a I'etape a) sort selectiortnes 
dans le groupe consistant en de I'amidon. de rami- 
don reticule, du ficoll, du polysucrose, de I'aJcool 
pdyvinyiique, de la gelatine, de I'hydraxyrnetrtyt cel- 
lulose, de I'hydroxethyl cellulose, de I'hydroxypropyi 
cellulose, de rhydroxyprocyt-ethyt cellulose, de 
Itiydroxypropylmethyl ceflulose. de la sodium car- 
baxymethyl cellulose, de I'acetate de cellulose, un 
sodium alginate, des esters d anhydride polymaleT- 
que. des polyortho esters, une polyethyleneinrine. 
un polyethylene glycol, un metrnxypolyethylene 
glycol, un ethoxypotyethylene glycol, un polyoxye- 
thyiene axyde, un anhydride de pdy(1,3 bts(p-car- 
boxyprier^Jpropane^secac^ue, un N,N— 
cfiethylaminoacetate, des copolymeres blocs d* 
polyoxyethyfene et de pdyoxypropylene. 

15L Precede selon la revendication 13 dans lequel le, 
rapport en poids des deux polymeres utilises a 
I'etape a) est dans llntervalle de 20:80 a 8020. 

16. Precede selon la revendication 15 dans lequel la 
matrice polymerique est seiectionnee par mi rami- 
don et le ficoll, I'amidon et le polysucrose, I'amidon 
et I'alcool polyvinyl ique, Tamidon et la gelatine, 
I'amidon et l"hydraxyethyl cellulose, I'hydroxy ethyl 
cellulose et I'hydroxypropyi cellulose, la gelatine et 
I'hydroxy ethyl ceflulose, la gelatine et I'alcool polyvi- 
nylique. le polysucrose et I'alcool polyvinyl ique, et 
la sodium carboxymethyl cellulose et ('alginate de 
sodium. 

17. Precede selon la revendication 16 dans lequel la 
matrice polymerique comprend I'amidon et le ficoll 
et le rapport en poids de I'amidon au ficoll est de 
85:15 a 60:40. 

18. Precede selon la revendication 17 dans lequel le 
rapport en poids est de 75:25 a 6535. 

19. Precede selon la revendication 16 dans lequel la 
matrice polymerique comprend I'amidon et I'alcool 
polyvinylique et le rapport en poids de I'amidon a 
I'alcool polyvinylique est dans llntervalle de 35:65 a 
65:35. 
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20. Precede selon la revendcation 19 dans lequel le 
rapport en pokte est do 40.-60 * 60:40. 

21. Proced* salon la revendcation 16 dans lequel la 
matrice poryrnerique comprend du porysucnxe et s 
de Talcool pdyvinyfique et le rapport en pods du 
porysucrose a PaJcool poryvinytique est de 35.-65 a 
65.-35. 

22. Precede selon la revendcation 16 dans lequel la 10 
matrice polymerique comprend du ficoll etunecei- 
Iul06e selectiomee dans le yoipe consistarrt en 
hydroxymethyl cellulose, hydroxy ethyl cellulose, 
rhydroxypropyl ceflulose, Phydroxypropyl-ethyl cel- 
lulose, rhydroxypropyHriethyl ceOutose. la sodium is 
caiboxymethyl cellulose et racetate de cellulose et 

le rapport en poidsde la cellulose au ficoll est dans 
rintervalle de 8020 a 6535. 

23. Precede selon la revendcation 13 ou 14 dans 20 
lequel llngredient actif est selectionne parmi la 
somatropine bovine, les oestrogenes. les androge- 
nes, llnsufine, les facteurs de croissance rflnsuline, 
l'interieukine-1. nmerieuWne-ll et les cytokines. 

2S 

24. Precede selon la revendication 13 ou 14 dans 
lequel Hngredent actif est selectionne parmi le vac- 
cin MMR (rougeole. oreillons et rubeola), le vaccin 
de la typhofde, le vaccin de Itiepatrte A, le vaccin 

de I'hepatite B, le virus de rherpes simplex les so 
toxoTdes bacteriens, la sous-unrte-B de la taxme du 
cholera, le virus du vaoctn de la grippe, le virus du 
vaccin de la coqueluche, le virus de la vaccine, un 
adenovirus, la variola du canari, le virus du vaccin 
de la polio, le virus du vaccin de la malaria, le badl- as 
lus calmette geurin, le Mebsiella pneumoniae, et 
des gtycoprotemes d'envetoppe de VIH. 

25. Methode pour augmenter la production de lart (Tune 
vache comprenant radministration en tant qu"hor- 40 
mone dans una formulation a liberation contrOiee 
selon la revendication 1 ou la revendcation 2. 
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